Herbicide Binding, Ioxynil. Uncoupler, Anaerobiosis, A lgae Binding o f the phenol-type herbicide ioxynil in intact algal cells is strongly increased under anaerobic conditions. This increase is most pronounced at low concentrations o f bound ioxynil (< 3 nm ol/m g chlorophyll). The affinity o f binding sites is im proved, rather than new sites are created.
Introduction
In algal cells, the b inding prop erties o f phen o ltype PS II herbicides turned ou t to be q u ite d iffe r ent from those o f D C M U -type herb icid es [1, 2] , Besides specific binding to the PS II accep to r side In our experim ents, algal cells tu rn ed out to be suitable objects for studies on the influence o f physiological conditions on h erb icid e b in d in g at PS II. In order to understand these ad d itio n a l effects of ioxynil in intact cells [5] bind in g experim ents, e.g. under anaerobiosis or in presence o f uncoup lers were carried out.
Materials and Methods
Ankistrodesmus braunii was grow n in synchroneous suspension culture w ith a light -d ark cycle 
Results and Discussion
In Fig. 1 Binding in the dark was significantly increased by anaerobiosis. This phenom enon was also fo u n d w ith other green algae, e.g. Chlorella vulgaris an d Eremosphaera viridis. W ith increasing co n cen tratio n s the effect becomes stronger (Fig. 1) . At b o u n d concen-trations higher than 3 -4 n m o l/m g Chi, the b in d in g isotherms in presence and in absence o f oxygen converge again and reunite a t ab o u t 8 -1 0 nm ol b o und/m g Chi (data not show n). O bviously th e re is a rather lim ited supply o f rec ep to r sites w hich is influenced by anaerobiosis. F o r analysis o f the binding constant (/^b) and th e co n cen tratio n o f binding sites (Xg) a double reciprocal p lo t o f the binding data is depicted (Fig. 2) . T he Ä V value is shifted from 4 .7 x 1 0 _ 7 m to 9 .7 x 1 0 -8 m by d e p le tion of oxygen. In contrast, Xg is rath e r u naffected free Ioxynil (pM) Possibly a m ultitude o f d ifferent ioxynil b in d in g sites exists in algae w hich to g eth er reveal one to tal 'ap p aren t' Kb-and A^-value in g rap h ical b in d in g analysis (see [1] and Fig. 2) . T his v ariety o f sites, even at low ioxynil concentrations is obviously th e reason why the sam e phenol-type h erb ic id e is m uch less effective as in h ib ito r o f photosynthesis in alg ae as com pared to isolated th ylakoid m em b ran es [1] . The actual reason for oxygen d e p e n d en t ioxynil binding is under present investigation as th ere is m ultiple action o f oxygen in the cell (e.g. shifting o f redox potentials in photosynthesis and resp ira tio n [6 ] ). It should be em phasized th a t th ere seem s to be im portance o f this oxygen effect for stu d ies on h e r bicide accum ulation in m icroorganism s, as oxygen deficiency as well as the ioxynil co n cen tratio n s used in the experim ents m ay be realistic for aq u eo u s systems polluted by herbicides.
C om petition o f previously b o u n d [l4C ]ioxynil w ith D C M U is depicted in Fig. 3 . As d isp lacem en t o f ioxynil is incom plete, th ere is evidence th a t only a part o f ioxynil binding takes place a t th e PS II acceptor com plex [1] .
[14C]ioxynil b in d in g in p res ence o f dinoseb is in contrast to co m p etitio n o f h e r bicides reported before (Fig. 3) . U p to ab o u t 10-6 m dinoseb, ioxynil binding was increasingly stren g th ened, until at higher dinoseb concentrations d is placem ent o f bound ioxynil occurred again. A sim i lar effect was found w ith the phenolic com pound pentachlorophenol.
Extended ioxynil binding was also m ed iated by CCCP, a com pound w ith uncoupler activity [7] (Fig. 4) . T hus the 'stim u la tio n ' o f ioxynil binding seems not to be correlated w ith h erb icid al activity o f the effectors. As d em o n strated in Fig. 4 , no influence o f C C C P on [l4C ]D C M U b in d in g to algae was detected. T here is no co m p etitio n o f D C M Utype herbicides and o f C C C P for com m on b in d in g sites. U nder o u r conditions, we did n ot find this 'stim ulation' effect in experim ents w ith isolated thylakoid m em branes. T h erefo re, th e conductive effect of uncouplers and o th e r phenolic h erb icid es seems not to take place d irectly at PS II. F u rth e r investigations should rath e r tak e into account pos sible existence o f binding sites o f p h en o lic h e rb i cides in m itochondria (see uncoupling activity [5, 8 ] ). Studies using isolated m ito ch o n d ria will be helpful for elucidation o f this effect.
